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Formation constants (IogK~!L) ofmixed Iigand com-
plexes, where M=Ni(U) or Cu(U), A=histidine or
Imlnodiaceticacid and L=~lycine, a-alanine, l}-alanine,
leucineand isoleucine, have been determined ustng a
modifiedform of Irvlng-Rossottl titration technique.
Thevalue of mixed Iigand formation constant K~!L.is
lowerthan K~ for the binary complexes. This may be
becauseof charge repulsion between the primary ligand
andsecondary Iigand,
BHATTACHARYA and coworkers have investi-
gated1•2 the mixed ligand system (MAL) involving
bivalent metal ions like Cu2+, Ni2+, Zn2+ and histidine
(Hist.), iminodiacetic acid (IMDA) or nitrilotriacetic
acid (NTA) as primary ligand and polyhydroxy-
phenols or amino acids as secondary ligands. In
the present investigation formation constants of
the title systems have been determined employing
modifiedform of Irving-Rossetti titration technique.
All the reagents used were of AR quality. The
metal perchlorates were prepared from their res-
pective carbonates and their metal contents deter-
mined by standard methods.
The experimental set-up and calculations described
by Bhattacharya and coworkers- were employed.
The measurements were carried out at 30°.
The interpretation of the potentiometric curves
was similar to that reported by Bhattacharya and
coworkers'. nand PL were calculated by the equation
used earlier by Mavani et al". Precise values of
K~~L were determined by the method of averages",
and the results are presented in Table 1. Cu.hist.L
system could not be studied as histidine forms a
solid complex with Cu(II) at low pH.
The order of the formation constants of the
ternary complexes is the same as for the binary
complexess-". However, the values of KR1*L are
significantly lower' than the values of first forma-
tion constant Ktk of the binary complexes and are
nearly equal to second formation constant KhL. of
the binary complexes. The order of mixed ligand
f t· t t d '. KM.(Hist) KM.(IMDA)orma ion cons an or er IS. M.(Hist)L > M.(IMDA).L'
This can be explained by considering that the
electrostatic repulsion between the primary ligand
and the secondary ligand goes on increasing with
the increase in the charge on the primary ligan d.
The values of the formation constants of the mixed
ligand complexes [Ni.hist.L] are nearer to those of
[Ni.IMDA.LJ though histidine has one negative
charge and IMDA has two negative charges. How-
ever, histidine being bulkier molecule offers more
steric hindrance to the incoming secondary ligand.
NOTES
TABLE 1- MIXED LIGAND FORMATION CONSTANT OF SOME
HETEROCHELATES OF Cu(II) AND Ni(II) AT 30°
log K~::~:~~.Llog K~::~~~g~_Llog K~~:~~g!_L
Glycine
e-Alanine
Leucine
Isoleucine
4·90±0·02
4'65±0'02
4·57±0·02
4'55±0'02
4-85±0'03
4·59±0·02
4·34±0·02
4·51 ±0·02
6·18±0·03
5·17±0·02
6·27±0·01
6·12±0·03
This, besides, charge repulsion other factors may also
affect the mixed ligand formation constant. (j-
Alanine forms a six-membered chelatering which
is more strained. Therefore, the complexes of (j-
alanine are less stable.
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Solution equilibria of ternary systems of the type
MAB, where M=Th(IV), A=diethylenetriaminepenta-
acetic acid (DTPA), B=ethylenediamine (en), 1,2-
propylenediamine (1,2-pn) or 1,3-propylenedianline
(1,3-pn) have been studied potentiometrically. The
nature of the titration curves indicates that the secon-
dary ligand B (en or 1,2-pn) is added stepwise to the
initially formed Th(IV)-DTPA chelate. However,
in the case of Th(IV)-DTPA-l,3-pn system the experi-
mental evidence does not support the mixed complex
formation. The formation constants (log K~!B)of the
mixed ligand chelates have been calculated and the
order of stability in terms of secondary li~and has
been found to be 1,2-pn>en.
THE formation constants of the 1:1:1 Th(IV)-
DTPA or CDTA-diamirJes1, 1:1:1 Th(IV)-DTPA-
hydroxy acid2-4 and 1:1:1 Th(IV)-DTPA-amino
acids" have been reported by us. The resulting
mixed ligand complexes containing octadentate
DTPA molecule as primary ligand indicate that
the central metal ion attains tenfold coordination.
With a view to having an idea of the relative
stabilities, these studies have been extended for the
ternary systems 1:1:1 Th(IV)-DTPA-diamines and
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